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(54) Video and sound signal transmission system applicable to railways 



(57) A video and sound signal transmission system 
applicable to railway wagons (1) provided with some ter- 
minals fomied by television screens and sound, consist- 
ing of a transmitter head subsystem of the signal to be 
presented, a transmission subsystem responsible for 
transmitting the signal to the wagons and a head sub- 
system receiving the signal encoded in MPEG 2 format 
and inserted In a Gigabit Ethernet telecommunication 



network available in the metropolitan railway network, 
while the transmission subsystem consists of a trans- 
mitter device (4) located in each station, fonned by three 
antennas; two unidirectional ones (2) inserted at each 
end of the tunnel (5) and another omnidirectional one 
(3) to provide coverage to the station, connected to the 
GigaEthemet network and the onboard train subsystem 
consisting of a receiver and control centre, power supply 
and TFT screens. 
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Description 

[0001] The present invention refers to a video signal 
transmission system applicable to railways, consisting 
of a novel and original video signal transmission system 
in real time to moving vehicles, both along tracks or aer- 
ial or surface lines, as well as underground. 
[0002] For this reason, the proposed invention will be 
of special interest for the manufacturing and. equipment 
and installations supply sector in telecommunications, 
in devices mainly used in the railway industry. 
[0003] With respect to this type of telecommunication 
systems with mobile components as In the case of rail- 
way convoys, the state-of-the-art is defined by a wide 
range of devices. The most primitive ones lack external 
communication means, so that the video signals trans- 
mitted in the convoy wagons are only those reproduced 
inside them by means of a video reproducer or similar 
equipment. Said signals are conveyed by means of suit- 
able circuitry (generally wiring) through the correspond- 
ing wagons to the different terminals provided with the 
corresponding screens. 

[0004] The development and cheapening of commu- 
nication means by means of video signals, and particu- 
larly the possibility of their transmission by compressing 
the signals in high capacity formats such as MPEG (Mo- 
tion Picture Experts Group) and transmitting said com- 
pressed information by telecommunication networks, 
such as Gigabit Ethernet, has provoked a great interest 
within the industry due to the possibilities that these sys- 
tems open to advertisement diffusion or rebroadcasting 
of events (news, sports events, etc.), in turn significantly 
increasing the quality received by the user, making rail- 
way travel more pleasant. 

[0005] For all these reasons, different telecommuni- 
cation systems have been designed and developed to 
link with moving vehicles. Nonnally, the principle em- 
ployed is based on some radio-frequency transmitters 
and repeaters distributed along the track along which 
the convoys circulate. In this way, the need of laying ca- 
bles from the leading video transmitter to the tenninals 
distributed throughout the convoy inside wagons is also 
eliminated, due to the fact that they may be directly pro- 
vided with a radio-frequency receiver receiving the 
transmitted signal and channelling it to the terminals or 
television screens, or for example grouped in wagons. 
[0006] The main obstacle to overcome with these sys- 
tems is the elimination of shadow zones, especially 
when the layout runs along underground tracks, as in 
the case of the metropolitan underground railways, 
where the difficulty of making the radio-frequency signal 
reach the receivers located on the convoy wagons is 
maximum. 

[0007] A solution known in the state-of-the-art Is that 
described in patent FR-A-2259490 (SIEMENS) regard- 
ing a device to transmit signals between a vehicle and 
a fixed apparatus having a coaxial cable provided with 
an external split conductor, arranged along the vehicle 



displacement track and including a metallic body, a con- 
ductor in the dispersion field along which an antenna 
joined to the vehicle is displaced. Patent document 
DE-A-195 41 650 (SIEMENS) describes an antenna in 

5 the form of a signal transmission cable, improved with 
respect to the first background mentioned, likewise in- 
dicating in its specification the publk:ation "French Rail- 
way Review" (Vol. 2. No. 6, 1 984) pages 395 to 400, the 
disclosure of a video camera system assembled on a 

10 platfonn and intended to transmit a signal with the infor- 
mation of said video cameras to a monitor installed in- 
side a railway, through a radio-frequency connection or 
link. An advertising system applied to suburban trains 
described in patent ES-A-2147126 (M^s Marimbn) is al- 

15 so known, using said radial transmitter cable laid along 
the suburban railway convoy tracks, next to which pass 
several receiving antennas installed on said railway, us- 
ing an audio-visual reproducer as a transmitter and hav- 
ing its own omnidirectional antenna for each display unit 

20 or screen. 

[0008] The described solutions have the drawback of 
having to deploy said radial transmitter cable along the 
railway track, with not only the economic drawbacks this 
may have but those of assembly and maintenance. 

25 However, the present invention constitutes an original 
solution, avoiding the mentioned laying of the transmis- 
sion cable, and in turn, on many occasions, allowing the 
harnessing of other already existing installations in met- 
ropolitan railway stations. It is therefore an improvement 

30 compared with that known in the described state-of-the- 
art, from which important benefits are derived by tech- 
nically improving the system as well as considerably re- 
ducing the installation cost thereof. 
[0009] The present invention consists of a video sig- 

35 nal transmission system and generally with real time vid- 
eo-images and sound and specially applicable to rail- 
ways and more particularly to suburban railways. 
[0010] The system is based on the transmission of 
said contents (video images and sound) in a high com- 

40 presslon fomfiat to be detailed below, through a wireless 
network of Wireless Ethernet access points with 50 
Mbits/s capacity, deployed along suburban railway tun- 
nels. 

[0011] The proposed system Is a video signal trans- 
45 mission systemforrailway convoy wagons; for example, 
the metropolitan underground railway, provided with ter- 
minals in the f onm of television screens and sound, con- 
sisting of a transmitter head subsystem of the signal to 
be presented, a transmission subsystem responsible for 
50 transmitting the signal to the wagons and an onboard 
equipment subsystem inside the convoy wagons. In the 
proposed system, said three subsystems are co-ordi- 
nated with each other. Said head subsystem consists of 
a video signal receiving device receiving signals from a 
55 remote production or diffusion centre. Said video signal 
is encoded in MPEG 2 format and inserted in a local 
Ethernet network, preferably a GigabltEthernet network, 
available in the metropolitan railway network, useful to 
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transmit information to the platforms while the transmis- 
sion subsystem consists of a transmitter device located 
in each station and connected to another router port of 
each station of the GigabitEthemet network that may 
pre-exist, and the onboard train subsystem consisting 
of a receiving and control centre, power supply and TFTs 
ortemriinal screens. 

[0012] Likewise, said transmission subsystem covers 
the entire tunnel topology since said transmitter device 
is situated in each station, fomned by three antennas: 
two unidirectional ones inserted at each end of the tun* 
nel and an omnidirectional one to provide coverage to 
the station, being possible to install more antennas at 
some intennediate tunnel points, according to tunnel 
distance and topology. 

[0013] Moreover, in said onboard train subsystem, 
said control centre has a Wireless Ethernet card receiv- 
ing the contents transmitted by the leading antennas 
covering the railway network, having a specific compu- 
ter programme which decodes the MPEG 2 format com- 
pressed signal, converting it into a suitable means to be 
displayed by TFTs or terminal screens. This subsystem 
has a monitoring and control system, always permitting 
to know the operational status of the entire assembly. 
[0014] Below, a detailed description will be made of 
the video signal transmission system on railways, object 
of the present invention, referring to the attached draw- 
ings showing as a non-limiting example, a preferred em- 
bodiment of all those detail variations which do not in- 
volve a fundamental change of the essential features of 
said improvements. 
[0015] Said drawings show: 

In Figure 1: a schematic view of the video signal 
transmission system on railways, installed in an un- 
derground railway station, such as a metropolitan 
railway. 

[001 6] According to the embodiment example shown , 
the video signal transmission system on railways shown 
in this preferred embodiment basically consists of a vid- 
eo and sound signal transmission system fpr under- 
ground metropolitan railway convoy wagons (1 ), provid- 
ed with terminals in the forni of television screens and 
sound, consisting of a transmitter head subsystem of the 
signal to be presented, a transmission subsystem re- 
sponsible for signal transmission to the wagons and an 
onboard equipment subsystem inside the convoy wag- 
ons. In this system, said three subsystems are co-ordi- 
nated with each other, said head subsystem consisting 
of a video signal receiver device receiving signals from 
a remote production or diffusion centre. This video sig- 
nal is encoded in MPEG 2 fonmat and Inserted in the 
GigabitEthemet telecommunications network that may 
already be available in the metropolitan railway network 
(for signal transmission to stations), whilst the transmis- 
sion subsystem consists of a transmitter device (4) lo- 
cated in each station, connected to another router port 



of each nomrially pre-existing Gigabit network station. 
The onboard train subsystem consists of a receiver and 
control centre, power source and TFTs or temninal 
screens. 

5 [0017] Likewise, said transmission subsystem (4) 
covers the entire tunnel topology, since said transmitter 
device is located in each station, fomied by three anten- 
nas: two unidirectional ones (2) inserted at each end of 
the tunnel (5) and an omnidirectional one (3) to provide 
10 coverage to the station, being possible to install more 
antennas at some intennediate tunnel points, according 
to tunnel distance and topology. 
[0018] Moreover, in said onboard train subsystem, 
said control centre has a Wireless Ethernet card, receiv- 
es ing the contents transmitted by the leading antennas 
covering the metropolitan railway network, having a 
specific computer programme which decodes the 
MPEG 2 fomiat compressed signal, converting it to a 
means suitable to be displayed by the TFTs or terminals, 
the assembly having a monitoring and control system, 
always allowing to know the system's operational sta- 
tus. 

[0019] Having sufficiently described the components 
of the invention and its functional interrelation to be un- 
derstood and implemented by an expert In the matter, 
this invention will be extended to the essential aspects 
indicated in the following claims. 

Claims 

1 . A video and sound signal transmission system ap- 
plicable to railways, consisting of a video signal 
transmission system for underground metropolitan 
railway convoy wagons (1), provided with terminals 
in the form of television screens and sound, whose 
system consists of a transmission subsystem re- 
sponsible for transmitting the signal to the wagons 
and an onboard equipment subsystem, inside the 
convoy wagons, characterised in that said three 
subsystems are co-ordinated with each other, said 
head subsystem consisting of a video signal receiv- 
er device, with the signal encoded in MPEG 2 for- 
mat and inserted in a local Wireless Ethemet tele- 
communication network, deployed along the tun- 
nels of a railway network, while the transmission 
subsystem consists of a transmitter device (4) lo- 
cated in each station, connected to another router 
port of each station of said Wireless Ethernet net- 
work and the onboard train subsystem consisting of 
a control and reception centre, power source and 
some TFTs or terminal screens. 

2. A system according to claim 1 , characterised in 
that said local Wireless Ethernet telecommunica- 
tion network is a GigaEthemet network. 

3. A system according to the first claim, cliaracter- 
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ised in that said transmission subsystem (4) cov- 
ers the entire tunnel topology, comprising at least 
one transmitter device located in each station, 
fomned by three antennas: two unidirectional ones 
(2) inserted at each end of the tunnel and another 5 
omnidirectional one (3) to provide coverage to the 
station, being possible to have more antennas at 
some intemnediate tunnel point, according to tunnel 
distance and topology. 

10 

A system according to any of the previous claims, 
characterised in that in said onboard train subsys- 
tem, said control receiver centre has a Wireless 
Ethernet card, foreseen to receive the contents 
transmitted by the leading antennas covering the is 
railway networi<, having an applied, specific compu- 
ter programme which decodes the MPEG 2 format 
compressed signal, converting It to a means suita- 
ble to be displayed by the TFTs or terminal screens. 

20 

A system according to claim 4, characterised In 
that the onboard subsystem assembly has monitor- 
ing and control equipment, always allowing to know 
the operational status of the whole system. 
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